The Leydig cell of the human testis--a new member of the diffuse neuroendocrine system.
A number of marker substances for neuronal and neuroendocrine cells have been demonstrated in the cytoplasm of the interstitial Leydig cells of human testes using basic immunocytochemical methods and some of their modifications. We were able to reveal immunoreactivity for enzymes involved in the synthesis of the catecholamines dopamine and noradrenaline (tyrosine hydroxylase, aromatic L-amino acid decarboxylase, dopamine-beta-hydroxylase), for the indolamine 5-hydroxytryptamine (serotonin), as well as for a number of well-known neuronal markers such as the neurofilament protein 200, synaptophysin, chromogranin A + B, the neural cell-adhesion molecule (N-CAM), the microtubule-associated protein (MAP-2), and the calcium-binding proteins: S-100, calbindin and parvalbumin. Immunoreactivity for these substances was found in the majority of the interstitial cells although differences in the staining intensity among the individual Leydig cells and among Leydig cells from different patients were observed. At the electron-microscopic level the Leydig cell cytoplasm was seen to contain microtubules, intermediate- and microfilaments as well as clear (40-60 nm) and dense-core (100-300 nm) vesicles, providing a morphological correlate for some of the immunocytochemical results. Although individual marker substances are not absolutely specific for nerve and neuroendocrine cells, the results obtained, together with the already established neuron-specific enolase-, substance P-, methionine-enkephalin- and proopiomelanocortin (POMC)-derived peptide-like immunoreactivity, provide strong evidence for the neuroendocrine (paraneuronal, APUD-like) nature of the Leydig cells of the human testis.